Adiponectin stimulates Rho-mediated actin cytoskeleton remodeling and glucose uptake via APPL1 in primary cardiomyocytes.
Adiponectin is known to confer its cardioprotective effects in obesity and type 2 diabetes, mainly by regulating glucose and fatty acid metabolism in cardiomyocytes. Dynamic actin cytoskeleton remodeling is involved in regulation of multiple biological functions, including glucose uptake. Here we investigated in neonatal cardiomyocytes whether adiponectin induced actin cytoskeleton remodeling and if this played a role in adiponectin-stimulated glucose uptake. Primary cardiomyocytes were treated with full-length and globular adiponectin (fAd and gAd, respectively). Both fAd and gAd increased RhoA activity, phosphorylation of the Rho/ROCK signaling target cofilin and actin polymerization to form filamentous actin as determined by rhodamine-phallodin immunofluorescence and quantitative analysis of filamentous to globular actin ratio. Scanning electron microscopy also demonstrated structural remodeling. Adiponectin stimulated glucose uptake, was significantly abrogated in the presence of inhibitors of actin cytoskeleton remodeling (cytochalasin D) and Rho/ROCK signaling (C3 transferase, Y27632). We showed that adiponectin increased colocalization of actin and APPL1 and that actin remodeling, phosphorylation of AMPK, p38MAPK and cofilin, glucose uptake and oxidation were all attenuated after siRNA-mediated knockdown of APPL1. We show that adiponectin mediates Rho/ROCK-dependent actin cytoskeleton remodeling to increase glucose uptake and metabolism via APPL1 signaling.